Polymer (Korea), Vol. 32, No. 5, pp 421—426, 2008

RiSE GSHUAIAMS 913t pH LS

P(MAA-co-EGMA) =3I O|MIXIL] EIXHHS

MAZE. ARM". Aag*
Fojdista gk st vl
(20084 4€ 29 H<, 20089 69 49 74, 2008%1 64 9 A=)

Loading Behavior of pH-Responsive P(MAA-co-EGMA) Hydrogel
Microparticles for Intelligent Drug Delivery Applications

Youngchan Shin, Kyu Sik Kim *, and Bumsang Kim'
Department of Chemical Engineering, Hongik University,
Mapo—gu, Sangsu—dong, Seoul 121—791, Korea
* Nabion Co., Ltd, Sangdaewon—dong,
Sungnam —si, Gyunggi—do 462—714, Korea
(Received April 2, 2008, Revised June 4, 2008, Accepted June 9, 2008)

=5 pH 783 PMAA—co—EGMA) F3HLE it 3588 o]&3le] nlo|laz =719 vAAkzE dstar
s Ao EA ] 8 7S B fletel E GAlEAR] Rh—Bo} sPdss wotelld] 7164 E4=E A}
£-%]3= ascorbic acid, adenosine, EGCG, arbutins ¢]-838}o] 84 4l #= A%5-S 248199tk Rh—B 2419 7%
pH 6.581 F=gefA] o] &slof| ost P(MAA—co—EGMA) T3} %;ﬁﬁ}ﬁr Rh—B2] 3} Ate]e] H714
QIFo® Qlsle] 7h e fAESS VERISIch v 3R 715 E4E52 A, pH 6.5 FERellA o]

ke PMAA—co—EGMA) sl gste) 71573 Edso] vehle %do} Atole] 712 Wb wjito
Ad o2 ke el g8 LERITE Rh—BE AR W24 A3 P(MAA—co—EGMA) —’F@r*" H AR =
=2 pHolk= u}%u Rh—BE 18]1 Y& pHelMi= &%) Rh—BE W%Eshs pH 784 WEA%S Yehislch

Abstract: pH-responsive P(MAA—co—EGMA) hydrogel microparticles were synthesized via dispersion
photopolymerization and the feasibility of the particles as the cosmetic formulation was investigated.
Rh—B and the functional materials for the cosmetic application such as ascorbic acid, adenosine, EGCG,
and arbutin were loaded in the P(MAA—co—EGMA) hydrogel microparticles in order to examine the
interaction between the hydrogel and the loaded materials. In the loading experiments, Rh—B showed
the highest loading efficiency to the P(MAA—co—EGMA) hydrogels due to the electrostatic attraction
between the negative charge of the hydrogels and the positive charge of Rh—B at the ionized states.
However, the functional materials showed relatively low loading efficiencies because of the electrostatic
repulsions between the negative charges of both the hydrogels and the materials at the ionized states.
In addition, P(MAA—co—EGMA) hydrogel microparticles showed pH—responsive release behavior of
Rh—B according to the external pH changes.
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M=, A3lo] AR methacrylic acidMAA), poly (ethylene
glycol) methacrylate MW=526, PEGMA), poly (ethylene glycol)
dimethacrylate MW =330, PEGDMA), silicon oil, Span®20-&
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Figure 1. Optical micrograph of P(MAA—co—EGMA) hydrogel
microparticles.
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Figure 2. Equilibrium weight swelling ratio of P(MAA—co—
EGMA) hydrogel microparticles as a function of pH (average =
SD, n=3~5).
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Figure 3. Cumulative amount of loaded Rh—B in P(MAA—co—
EGMA) hydrogel microparticles as a function of time (average
+SD, n=3~5).
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Figure 4. Rh—B structures. (a) unionzed structure, (b) cation
structure, (c) zwitterion structure, and (d) lactone structure.
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Table 1. Loading Efficiency of Functional Materials for the Cos-
metic Application in P(MAA-co-EGMA) Hydrogel Microparticles
after 24 hours (Average =SD, n=3~5)

Loading efficiency (%)

Ascorbic acid  Adenosine EGCG Arbutin
0(*0) 1.9(£0.8) 18.3(£0.7) 4.8(£0.6)
(|3H20H (|3H20H (|3HQOH

HC—OH HC—OH HC—OH
e] (0] (e}
(@] 0] (e}

HO OH 0 OH ge o

Ascorbic acid Anion HA™ Anion A%~

Figure 5. Ascorbic acid structures. (a) unionized structure, (b)
one anion structure, and (¢) two anion structure.

OH OH
Figure 6. Adenosine structure.

Figure 7. Structures of (a) EGCG and (b) arbutin.
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Figure 8. Effect of the environmental pH on the release of Rh—
B from the Rh—B—loaded P(MAA—co—EGMA) hydrogel micro—
particles as a function of time in pH 4.0(A) and 6.0(A) buffer
solutions (average =SD, n=3~5).
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